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M’'=C%mod n)

where d is a multiplicative inverse of e(mod(1
cm((p— (g — 1))

2. A system according to claim 1 wherein at least one
of said transforming means comprises:

a first register means for receiving and storing a first
digital signal representative of said signal-to-be-
transformed,

a second register means for receiving and storing a
second digital signal representative of the exponent
of the equivalence relation defining said transfor-
mation,

a third register means for receiving and storing a
third digital signal representative of the modulus of
the equivalency relation defining said transforma-
tion, and

an exponentiation by repeated squaring and multipli-
cation network coupled to said first, second and
third register means, said network including:

A. an output register means for receiving and stor-
ing a first multiplier signal and for applying said
first multiplier signal to a first multiplier input
line,

B. selector means for successively selecting each of
the bits of said second digital signal as a multi-
plier selector signal,

C. means operative for each of said multiplier se-
lector signals for selecting as a second multiplier
signal either the contents of said output register
means or the contents of said first register means,
and for said second applying multiplier signal to
a second multiplier input line, said selection
being dependent on the binary value of the suc-
cessive bits of said second digital signal, and

D. modulo multiplier means operative in step with
said selector means and responsive to said first
and second multiplier signals on said first and
second multiplier input lines for successively
generating first multiplier signals and for trans-
ferring said first multiplier signals to said output
register means, said first multiplier signal initially
being representative of binary 1, and thereafter
being representative of the modulo product of
said first and second multiplier signals, where the
modulus of said modulo product corresponds to
said third digital signal.

3. A communications system for transferring message
signals M, comprising k terminals, wherein each termi-
nal is characterized by an encoding key E;=(e;, n;) and
decoding key D;=(e;, nj), where i=12, . ..k, and
wherein

Mi corrresponds to a number representative of a
message signal to be transmitted from the i termi-
nal, and

0EM;=n,- 1,

n; is a composite number of the form
n=pigi

pi and g; are prime numbers,

e; is relatively prime to 1 cm(p—1,g—1),

d;is a multiplicative inverse of

e{mod(1 cm((p;- - 1), (g;- 1H)
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wherein a first terminal includes means for encoding a
digital message word signal M, for transmission from
said first terminal (i=A) to a second terminal (i=B),
said first terminal including:
means for transforming said message word signal M4
to a signed message word signal M,;, My; corre-
sponding to a number representative of an encoded
form of said message word signal M4, whereby:

M.ie=M 4¥(mod n,q).

4. A system according to claim 3 wherein at least one

of said transforming means comprises:

a first register means for receiving and storing a first
digital signal representative of said signal-to-be-
transformed,

a second register means for receiving and storing a
second digital signal representative of the exponent
of the equivalence relation defining said transfor-
mation,

a third register means for receiving and storing a
third digital signal representative of the modulus of
the equivalency relation defining said transforma-
tion, and

an exponentiation by repeated squaring and multipli-
cation network coupled to said first, second and
third register means, said network including:

A. an output register means for receiving and stor-
ing a first multiplier signal and for applying said
first multiplier signal to a first multiplier input
line,

B. selector means for successively selecting each of
the bits of said second digital signal as a multi-
plier selector signal,

C. means operative for each of said multiplier se-
lector signals for selecting as a second multiplier
signal either the contents of said output register
means or the contents of said first register means,
and for said second applying muliplier signal to a
secopd multiplier input line, said selection being
dependent on the binary value of the successive
bits of said second digital signal, and

D. modulo multiplier means operative in step with
said selector means and responsive to said first
and second multiplier signals on said first and
second multiplier input lines for successively
generating first multiplier signals and for trans-
ferring said first multiplier signals to said output
register means, said first multiplier signal initially
being representative of binary 1, and thereafter
being representative of the modulo product of
said first and second multiplier signals, where the
modulus of said modulo product corresponds to
said third digital signal.

5. The system of claim 3 further comprising:

means for transmitting said signal message word sig-
nal M, from said first terminal to said second ter-
minal, and

wherein said second terminal includes means for de-
coding said signed message word signal M 4 to said
message word signal My, said second terminal
including:
means for transforming said ciphertext word signal

C4 to said message word signal M4, whereby

M 4= M 4, Imad n,g).

6. The system of claim 3 wherein said encoding
means further comprises:




